Reaction Plane Dependence of Neutral Pion
Production in Center-of-Mass Energy of 200
\u+Au Collisions at RHIC-PHENIX
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@ Jet Quenching

* Suppression of ©° yields in central collision
* Energy loss due to gluon radiation
in the medium

® Parton Energy Loss vs. Path length (L)
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If medium has static

density,

peff (T, X(T)1 3 In[xij Xc =

® Approach to path length dependence of R,,

GLV method
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Measurement of R,, for each azimuthal angle
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Mwement of Raa(Pr. L) s

~ @ Relation between Path length (L) and azimuthal angle (A¢)

Raa(Pp L) €2 Raa(py, centrality, Ad)

® Extraction of R,,(p,A0) N(pr.Ad)
2., N(pr.Ag)

N(pr,Ad) = N(L+2V, cos(2A4,))

Raa (P, AP) = Ry (Pr) X

® Anisotropy v, at high p;

Spatial anisotropy in non-central collisions influence R, P
for each azimuthal angle 4 A

r (;EILP) = N[1+X2v, cos(n(¢—V))] Cﬁ‘f .

\
¢ : Azimuthal angle of emitted particles ‘-/ —
VY : Azimuthal angle from reaction plane
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Measurement of n’, Ap) in PHE |

/

PHENIX Detector

EMCal (PbSc and PbGl)

10 (=2y) measurement

Beam Beam Counter (BBC)

* Trigger and determination of centralities

* Determination of reaction plane (until 2006)
3.0<|n| <3.9

Reaction plane Detector (RxNP)

East * Determination of reaction plane (from 2007)

1.0<|n|<15&&15<|n|<2.8

Beam View

1de View
NWILEL .

Advantage for Run7 (2007)

* Higher Statistics than that in Run4 (2004)
4 times higher 2 % of statistical error (Run4)
* Improve the determination of reaction plane
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ormance of |

® Each quadrant contains
1 Pb convertor

Plastic Spacer—,, 3 inner & 3 outer scintillation

6 fine mesh PMT’s

.« | ® Determination of reaction plane

Direction where many particles are emitted.
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Current results

0.8
0.6
0.4F

0.2[

1.2F

1

0.8F

0.6
0.4
0.2

of

(Azimuthal angle dependence of R, ,)

o.af
0.65
0.25

ot

10-20%

20-30%

ot

30-40%

0

20 40 60 80 0

Angle A¢ (degrees)

3<p;<5GeV/c

November, 13 2008

Yoki Aramaki

Angle A¢ (degrees)

1
40

|
60

|
80

- PANICO08 @ Eilat, Israel

PHENIX nucl-ex/0611007
Phys Rev C 76, 034904 (2007)

For all centrality,

RAA(A¢ o O) .
Ru(Ag =7/2)

But suppressions in peripheral
event should be smaller than that of
most central for parton energy loss.

—> Collective flow effect?
- V, at high p; should be small !
- Measure RA(p, Ad) at higher pT
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Theorist’s approach to R, (P, A(I))/

/ e.g. S. A. Bass, et al., arXiv:0805.3271

g l———T———T1— U3 . T ' 1 ¥ T
" @ PHENIX0-35% .
0.8 — AMY.b=24fm, o =033 - 3 — AMY,p =10GeV/ic
[|— — HT,b=24fm 4 = 15CeV im, ¢, =02 ] T .
p 06[1. _. Asw.v-24 !'rt?,K:S.ﬁ ] 045 - — AMY,p, = 15GeVic| -
X~ 04l I 1l - I — HT,p, =10 GeV/c
02k S, SEDUESU - ~ — HT,p, = 15GeVic
“I L E T R | R T — ASW,p,=10GeVic| |
0 p————t——f——t— b P B L —— ASW,p, =15GeV/c
- W PHENIX 20- 30% - - I
08H — AMY.b=75fm, o =033 - 0.35
[~ — HT,b=75fm,{ = 15GeVfm, c,, =02 ]
:D.ﬁj‘__ ASW,b=75 fm,K=36 ]
“o04szsorsidzirrzedl TLL L. .- 03
0.2 I
D 2 1 L 1 L 1 L 1 M 1 M 1 M D 25 . 1 . 1 . 1
6 8 10 12 14 16 18 20 “0 ns 1 15
Py (GeV/c)
I 20-30%
0.8
RAA (pT)vs. pT is GOOD AGREEMENT ! :
0.6 W
E : .‘__-:.!;..._.._____i_hh .
€ 04f-----—-__f 0.
[ il Soteth T
Even with ASW model for high-pT , 02|
the data can not be reproduced. >
u 1 1

0 20 40 60 80

Also, other work by many of the co-authors, e.g. Angle Ad (degrees)
PRC 76 (2007) 064907, PRL 100 (2008) 072301
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Current status for theory ==
= and experlment (PHENIX)

® Theory
—> Theorists start to tackle R,,(p;, Ad) sequentially.
— Challenge to the difference between the data and models

® Experiment
- V,(n°) at high pT can be measured by RxNP
—> How far does R,,(p;, Ad) at high pT extend ?
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Anlsotropy vz(no) with RXNP
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v,(n%) at pT > 10 GeV/c is analyze with all the data.
v,(n%) at pT < 10 GeV/c is analyzed with a part of all the data.

v,(n?) for all centralities up to high p; has NON-ZERO vale.
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Linear and constant function fitting
\\

/Blue Liner function

(f(v)=ax+b)

Red : Constant (f(v2) =C)

a""_' """__IIIIIIIII|||||||||||||FF__IIIlIIIlIIIlIIIIIIIl|||||||||||_
Centrallty DO 20 % 1 Centrality 20 - 40 % 1 Centrality 40 - 60 %
[ T~ I —~— I ~——
113_— PH ENIX ox-PH- -ENIX o3 PH-ENIX .
% 02| pal
Z il
(1 4 1
:-Fé o ".-.'.éi ¢ F + "";:
& ; 1
G T
™00 -0 -4
> - PHENIX Fna~|imirJtar3‘|r 1+ PHENIX Preliminary PHENIX Preliminary
01f e FYIn .
Au+Au collisions (Run7) Au+Au collisions (Run7) | Au+Au collisions (Run7) |
s,y = 200 GeV T = 200 GeV T = 200 GeV 1
_ujuu|||||||||||||||||||||||||s...|-.||||||||H|||||||||||||||||||||L.h|||||||P1|||||||||||||||||||||||
0 2 4 6 8 10 12 14 4 6 8 10 12 14 2 4 6 8 10 12 14 16
P, [GeVic] p, [GeVic] p, [GeVic]

Chi2/NDF (Linear) : 4.44913/5 Chi2/NDF (Linear) : 4.38504/5 Chi2/NDF (Linear) : 2.2259/5
Chi2/NDF (Const.): 4.34353/4 Chi2/NDF (Const.) : 1.48925/4 Chi2/NDF (Const.) : 2.2095/4

® Both of Chi2/NDF for flat and linear fit are almost same. (Centrality 00-20% , 40-60%)

® Chi2/NDF for linear fit is better than flat fit. (Centrality 20-40 %)
Vv, in most central and peripheral is trend to have a constant value.
Vv, in mid-central is trend to decrease.
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Summary and Outlook— ===

® Measurement of path length/azimuthal angle dependence

of Ry, has been started.

® R,, for p;~3-5 GeV/c as a function of azimuthal angle has

been started to compare with models.

® Measurement of v,(n®) can be extend to p~14GeVi/c.
V,(nY) in most central and peripheral is trend to be flat
than monotonic decrease.
V,(nY) in mid-central is trend to monotonic decrease
than flat.

® Angular and path length dependence of R,, using RxNP
Ongoing
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~ Raa(Pr A¢) vs-Ag (5<pr<8 Gevie)
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FIG. 13 (cokr online) Faa vs A for o7 yields integrated
over § < pp < 8 GeV/e The errcr lmes and band are the
same o5 1n By 12
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